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Genetic Analysis of Powdery Mildew Resistance in Siyuehuang,
a Wheat Landrace in Shanxi Province, China
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(Winzhong Agricultural Seed Industry Breeding and Improvement Station ,Jinzhong 030600, Shanxi ;
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Abstract: Powdery mildew is a devastating fungal pathogen that threatens wheat production. Identifying
resistant germplasm and exploring resistance genes are crucial for sustainable improvement of wheat genetic
resistance. Siyuehuang, a wheat landrace identified with resistance to powdery mildew from Shanxi Province’ s
wheat germplasm resources, was crossed with susceptible cultivar Jinmai 47. The segregation population was
developed and subjected for artificial inoculation for resistance assessment and genetic analysis at seedling stage.
We employed the bulked segregant analysis (BSA) combined with a 90K SNP array to locate the resistance
genes. The resistance of Siyuehuang to powdery mildew was controlled by a single dominant nuclear gene
(provisionally named PmSYH) , with an inheritance pattern in accordance with Mendelian inheritance law. SNP
array analysis revealed that polymorphic SNP markers were mainly enriched in the 110 Mb to 140 Mb segment
on the short arm of wheat chromosome 7D. SSR (Simple Sequence Repeats) molecular markers were developed
in the interval, and six markers linked to PmSYH were obtained for genotyping the F, population. PmSYH was
mapped in the physical interval of 132.6 Mb to 137.5 Mb, flanked by Sxau7DS-37 and Sxau7DS-48 with genetic
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distance of 1.8 ¢cM and 3.1 cM, respectively. Comparative analysis with previous localization results suggests

that PmSYH is a new resistant gene against powdery mildew. This study provided wheat new genetic resources

for wheat resistance breeding, with a certain value for improving resistance to powdery mildew in the northern

winter wheat region.
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Table 2 Resistance reaction to bgz E09 of Siyuehuang, Jinmai 47 and their generation groups

R I e
SEA/AA Resistant Susceptible T B
Expected P
Parents/cross s A4t . w . x
0 0; 1 2 H H ratio of segregation
Total Total

P4 H # Siyuehuang (P)) 33 7 - - 40 - - - - - -
T4 47 Jinmai 47(P,) - - - - - - 40 40 - - -
£5% 169 Mingxian 169 - - - - - - 120 120 - - -
F,(P,/P)) 65 24 - - 89 - - - - - -
F,(P,/P)) 92 46 122 3 263 43 46 89 3:1 0.16  0.42
F,(P,/P,) 71 9 - - 80 - - - - - -
BCF, (P,/P//P,) 33 26 0 0 59 41 19 60 1:1 0.07  0.28
- JCEE
-:No data

SYH: P4 ¥ ;IM47 : 532 47
SYH: Siyuehuan; JM47: Jinmai 47
MRBE.FE 47 REF,EEX BB E E09 BIFTIE R
Fig.1 Resistant reaction of Siyuehuang, Jinmai 47 and their F, populations to bg? E09
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Table 3 Number of polymorphic SNPs on wheat chromosomes
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R AR PmSYH 4 K AT RENE T 7D e fh I

Refaik Z A SNPEH SNP S e fA K (Mb) £ SNPs Hif3il (%)
Chromosome Number of polymorphic SNP Number of SNP Chromosome length Proportion of polymorphic SNP
ChrlA 3 2400 594.10 0.13
ChrlB 3 2957 689.85 0.10
Chr1D 1 2078 495.45 0.05
Chr2A 3 2956 780.80 0.10
Chr2B 8 4144 801.26 0.19
Chr2D 4 2480 651.85 0.16
Chr3A 1 2367 750.84 0.04
Chr3B 8 2748 830.83 0.29
Chr3D 1 1734 615.55 0.06
Chr4A 1 2132 744.59 0.05
Chr4B 2 1995 673.62 0.10
Chr4D 0 1279 509.86 0
Chr5A 4 2562 709.77 0.16
Chr5B 7 3124 713.15 0.22
Chr5D 0 2031 566.08 0
Chr6A 4 2277 618.08 0.18
Chr6B 1 2502 720.99 0.04
Chr6D 1 1580 473.59 0.06
Chr7A 5 2746 736.71 0.18
Chr7B 12 2453 750.62 0.49
Chr7D 64 2002 638.69 3.20
J11 Total 133 50547 14066.28 0.26
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0] F5¢ 30T 1) 34 AR 12 43 9 R Sxau7DS-37 1 Sxau7DS-
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Fig. 2 Distribution of polymorphic SNPs on wheat chromosomes
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P,: Siyuehuang; P,: Jinmai 47; R: Resistant plant in F, population; S: Susceptible plant in F, population; M:50 bp DNA marker
B3 PmSYHWMEBHRICE F,BHA R 1B EIE
Fig. 3 Amplification profiles of adjacent SSRs at both sides of PmSYH in F, population
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A B
(eM) (Mb)
Sxau7DS-12 115.8 —§— Sxau7DS-12
2.6 —
13 Sxau7DS-23 118.9 —4— Sxau7DS-23
’ Sxau7DS-35 126.2 —f— Sxau7DS-35
2.2 —
Sxau7DS-37 -------- 132.6 —¢— Sxau7DS-37
1.8 —
PmSYH
3.1 —
Sxau7DS-48 -------- 137.5 —4— Sxau7DS-48
2.7 —
Sxau7DS—-60 140.2 —§— Sxau7DS—-60
./

A: PmSYH W84 15 B 5 B : PmSYH ¥ WhRiC e /NEz TDS e fafh |
BRI s PmSYH 37~ HERFER T &

A': Genetic linkage map of PmSYH; B: Physical map of PmSYH
linked markers on wheat 7DS chromosome ; PmSYH indicates the
location of target gene
4 PmSYH Wisfe B fE EiL
Fig. 4 Genetic and physical maps of PmSYH
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ik I Pm38 .MINCD1 Fl PmAF7DS ) 1% 8libric ¥
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Wi B AT AN ) S8 7 BE DRV o AR A Tosa 557411
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YR, JE T /INAE I = IR 2 A4 24 4 1E K
(L NS P 3PS (v S S ) o= w28 5 S
125.3% . SR, >R 5T B A 0 b () B R T
AN BB B T B 2R 2 8 S /N R A
SRRV, ME LA AR /N A2 A 7 B i S i,
KR FHE B R Pm21 J2& 20 42 90 AR 0] 8% & B
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DI o) R A2 Bl 8] 52 4 0 T B Rl s i
I, DA 36 /N 27 T A2 i 1 A R I BE S N & R
FH o Hb 7 S AR TR 95 3l N RTERR 2 1Y FREE 2514
T KN TR B SRR A8 /N A2 Al
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